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METHOD FOR OBTAINING OPTICAL FIBER PREFORM FREE OF SURFACE 
RUGGEDNESS 

PROBLEM TO BE SOLVED: To obtain a preform of a specified core/clad ratio having a 
smooth surface free of ruggedness by putting the preform with the clad larger than a 
specified diameter separately into a bag to transport or store the preform so that the 
preform is not damaged and etched the preform with hydrofluoric acid. 

SOLUTION: This bag is made preferably of a thick transparent PVC film. A perform is put 
into the bag after being drawn, transported or stored to prevent the damage when collided 
Several preforms are put in one rack and transported, and a cushion is arranged around 
the preform placed in the bag to prevent its damage due to contact caused b vibration. A 
PVC bag contg. air, thick blanket, cloth, etc., easy to absorb vibration are appropriately 
used as the cushion. The preform is treated with hydrofluoric acid to control the surface 
roughness to <0.3 mm after the treatment. An optical fiber with the surface smoothed and 
having a uniform core/clad ratio is obtained in this way. 

COPYRIGHT: (C)2000,JPO 




r 1 1 



d9) a*m$?wtJT (j p) 



(12) 



4# a ^) 



#^2000-143269 
(P2000- 143269 A) 
(43)4iBB B ¥J&12*f 5 R23B (2000. 5. 23) 



(51) IntCl. 7 

C 0 3 B 37/012 

C 0 3 C 15/02 

G 0 2 B 6/00 3 5 6 



F I 

C 0 3 B 37/012 

C 0 3 C 15/02 
G 0 2 B 6/00 



4G 0 2 1 
4G 0 5 9 



3 5 6 A 



* BI*KOft4 OL (^ 6 H) 



<21)ttlK*9 


15^10-314580 


(71)tHBA 


000002060 










(22)ffilBB 


¥j£10*flia 5 H (1998. 11. 5) 










<72)«9i# 










Sf»»«t» Js*ssppte«A^®ms28# i ^ 














(72) 
























(74)ftSA 


100062823 








#3ffi± ilj* ^— (^•2«) 











(54) [R9i0>€fr] *ffiG3db^*^^7 7"rny , J7*-A^#-S^ft 



(57) [g#>] 

[fill] T'J 7 *-A0M5MS:jti*ic-f Sfc#>fc:7 

isiSi^S] *77^N'r'j7?-i«i^iiiL< 





<JP2000 1 43255 A _!_> 



1 

£1 . a i L < it f ^ ■- 1 v mz Ai t h Z t r W IS h & 

x L<<ifx— ;U^tcAii"C7*U 7 r — Af5j±:ofgfi4$: 
igtfC IX 0 J&V \ . 7 ■■/ i£x y f- >- 5.^5 1 
£f£<wO^raG0£W£-v">7c7 tJs<T>J 7 

[ Ib3<iS 3 ] 7 y ggx y y?'M!Mlk<?)gm<7jW{h 
0 . 3 mmJilF*JT^>l)|f3cli U^i2 tcie®^ 

[tS3?Il4 ] jt77-(A'rij7 T - A.COfflmz? /v- 
II 3 (Cfd®<^SI®[H]£i#&07C7 T V\'7°'J 7 =f — jU*- 

[Ifi$iI5] ^7^X7'^ 7*— A*-gtt~;UT.. ^ 
r^y<yj 7 =r — M,<r>fflm\,z? is 3 > -tt&sgM 

Dfl£]i^v^7r^.'<7* l J 7 =r — ^.^?#i>^i£ 0 

[000 1] 

[0 0 0 2] 

7' U 7 * - A tf, <7>m3 1 £ # uJ&E £ (} _ 
fa_br gftti LT» 4 0--9 0mm<7D@*l-r^7cS7 a 
U 7 * — jL 2r E W> T ££3 I £ tffitotl hXilZfr-yTZ 
tz. Z.tl\,Z> hZc*> K f&m-t&TV 7=r— AOTcMfb^ 

^ — :H-£.;ELt7c7 t At<.<r>m% ■ SOifffiljWff : ^ 

<zhhiw itt=*fr 4S^« l < , z.<nt&>7 >J7*- 

r LI 7 * - A^ffi^QgQ 5yh £ < 4 ; ^ ^ c, ft 

[00 0 3] 7-U 7^--A^it^(c<i. 
7fe(C^|,MCVDi±^77 7hr^^il2,OVDi£5: 
Ztf—mZfthiXXV^jf. 37/?7 7 Kibsp#?c£ 
(i , 3 T » 2: 'J% $ < -r s c t *<-c & v tf> . 

KJt^BSJ: 0/h?v.7-'j 7*-A. oi^. 



(■2 )■ 000-143269 ( P2000- 1 4 3 26 9 A) 

2 

7 •:/ ISX ■/ > 7 ' Jag LT75 •/ HiHSr ft^ WfiiJ-f C 
ttCj; ») . 37/; 7 y KJrt^rRffTEiOjrfc^ic^^^ 

[0004] C<7).h* ?T«il.g> 7 •:/ |jl y 5^ ^'JAJf 

ti. #5^Si -O Site 4 (fJlTC* 
"f ) Tco 0 . 7' 'J 7 t — A£0^®5: . SST- 1 B#f H I J^?t: 
0, SmmSK^iSST'-ft^flJH'J-f&fert. 37/7 7 
•y K it^ 5: F/f %<nftM ftb tzlt fgil^^ii "C* h 
SiOs +4HF— SiFi -r2H 2 O 
10 3S i Fj + 3 H:» O — Hz SiOs -f 2Hs S i F 6 
S i F* + 2H F — H: S i Fs 
[000 5] LA'L&Aff,. 7'V 7*-AWSICB^ 
WttZifiSihb. 7 J: 0 . (38^03* 
as^iflSOffl^ J: 0 ^WHiJj&c-Jiigfif L . < ^ 
Jt'O-f*. il^. 7-ySK«ixfcD¥ifii£Gngi?2 : £t: 
S. 7*'J 7 ^r-ArfS^pffcTD^a^tca^^i: ^ , g 

r >j 7 * - ±>m±compmm$iKcy:i<z j; $ «sgs& ^tt^ 

20 tc7 r^M'^I^Bftc^itl.ltff^lMHiz^rTC 

[00 06] - il^cT) 7 •:/!$<, biliOimlllti. 7'J7^ 
0 - eiltiSIST-^ J; ^ ^rf«-ei> . 7 ■■> gg< ^ti^' 
o Z > X'hh ti\ Z0)£. o 'kisM.fzifX'ii^m 

±izm? r &h>o. tfz. ®mzTmtctR^Tmmu®¥ 
X'^^nrntrnthti^ti^tz. $^tc. a«xi3» 

30 T££r^J: d^riiit^fS-C'l. 7 y »< i^cr>!WMttci> 
fz#> . 7 -y |$x -y f - >- ^SfigiT) nTfigfc t i0 *: B ffiT'SgiJ 

T^Tt. St. 7-yft<^il{i. X-y^->-7'a^'7<& < 
=2: S i: ^^(gA^iS < ^ >) . LA't 37/7 7 y F Jrt^ 

[00 07] 

[« H ^* t »»SLJ:afc-rSHIffl3 *»HaoSRIUi. 7* 'J 

[ 0 0 OS ] 

^ot^Cf£S^MLtf*m, 1$C 3ISP%7>7''J 7 
T-^Pl±^g42rigttSC4:{cJ: 0 . 7" 'J 7 =r-Aso 

> ^'.wmm^ru 7 ^- miziEmt %&mt& 

50 <li7 7y 3 Bi vvOR 0fS5:t tft 4 . 



;DOClD: < JP2000 KJ269A _t_*- 



[0009] ^ft.wey&wwatftc^yy 7 

* -a £ re* tsmt . r >j 7 * -Aio,u^ t)L<i± sir 

fcJ&tCfcwC. 7''J7*-Ar(!^(;:S§. S^Klit' 
^-/USt^Aix&dh i&^Kt L. 7'<J 7*-i*m±co 

mnizrmiixyv 7*-Mzmtf±ttc^^ kkois 

•y fgx -v ^- ^ 7'y±mk<r>mm<r>m£i r . 0 . 3mm tlrt 

[0010] 7 -y&tx. ••/■*■ ?fo ZX'V&Xcn 

imiztS^X. a^L<l±. S£fa**T&. iiM, 10 

tizX 0 . o tz*i<r>B&z:% blfhZt tfX'Sf 

h. g<S9*««i. 7'V 7x-l±vmm. vn>FU>'^ 

[ooii] 4*:. affls&jp±. —50 5-y^rtt=Bt* 

CO 7' y 7 * - A £ AixTatfill) *\ 7' 'J 7 * —A *■ fig 

3:^ i 0 77? I*)c7)^7.^-X L L < {±7* U 7 * 
-ASDJI]fflt::7 3 >«£g£BLTfg«0?|££KjjtT 
& £; J: < , .1 £Qfc £ 7' U 7 * - A£«fc:iKlrt L3t«JB-C 
K9J»-3<o#J:92SLo. 7 •/ 3 >m<?)WmzlZ . 

[ 0 0 1 2 ] 7* 'J 7 f-^CDgkZSSbim*?? ■■/ v- 3 >•« 
<. 3^hW*flffit'jNS<. 7-/l§X-y^->-^5afi|B$ 30 

iO^r t ■> 3fe 7 r v s' 7- 'J 7 =r — A t f§ & C £: A* T' £ & . 
[00 13] 



,.000-1432 6 9 (P2 0 00 - 1-43269 A) 
[0014] 

[HiSM] (fjMfl 1 ) Eg 6 0 mm. 4V?"1 0 0 0m 
mC07°'J 7?-Ai, (5] Hc^-tJ; ^e, — 

tt^SJSTfSSiBSrft o JLB\ 2 0c m^0S$ T'^ rS? 

:^J:')l:Lt. 1 *cn>T<J 7 *-A 
C2 0 c mfS!HX-3^(-ffi^5r^-i7t:, x£P 
(i. Wi'&tfH-z. t>i\tz7'<) 7 * — 2>.W\±?)\%f&ffiff\Xh 
S. 

(mJ?fiS2 ) EfS6 0 mm. I$ 1 00 0rnm<7)7*'J 7 
=r-Ari 7CS?0. 5 mm^t'-- iimzXtl, ff\ 

&m 1 1 iwc fc r y 7 z - a (est***- -s- 1 tz . 

t±. HU^ii2>l5]«CLTr i ;7 t-AICffi^r^i 

[0015] ( sslMffl 1 ) ffi&m 1 — 3 *fr ofcS-7'y 
7*— Ate. SST7 •yisx-/^-y7". l ZaiS$rft-5 7t:, =5: 
£>. 7°'J7^— A^Og^fBl-^COX y^-v ^'aSrO. 2 m 
m, 1. 2mm. 2. 2mm. 3. 2mm04F5Ptt 

2 tc^^-J; 3(C 7' 'J 7 ^--A^ffi^/ji^-^ ^iiTtJgfli 
SSBff (-<6Pco®m) £:3tM$Msf?r (OEPfiOSRfr: xE|7*» 

uocm mifz tz\*>)<r>m*:/ sezx-mn. l . 

SKCin-r. ^fc- «-7*'j7^- — A<50(l(i. oEnso^ 
«-3*^3F^gS:(SfflL ^, S51*»^. 7' 'J 7 a—A<7) 
a»tlSIL-tli. fi^tcb^-^si(ciRlrtL ^yfcrA ? 7 y 

[0016] 

mi) 



OOCJD: <JP2000143269A_I_> 



04 >... 000-1 4 3269 ( P 2 0 0 0 — 143269 A) 

6 



air & m 


7 v H-i. v 
(mm) 


77K< t>tl&£.& 
(M30) : Em 
*C X 5f S 


S 9So Q£J db 
(mm) 


afi & 21 I 


0 . 


2 


7 


0. 


2 I 


( c— — JUSS^cLO 


1 . 


2 


1 I 


0. 


3 5 




2. 


2 


1 9 


0. 


8 7 




3. 


2 


2 7 


X . 


2 4 


rtu 4& 2 




o 


3 


n 


u y 


/ t-r — it /^t 


1 . 


2 


6 


0. 


1 4 


u . 5mm; 


2. 


2 


1 0 


0. 


5 3 




3. 


2 


1 7 


0. 


84 


m to m 3 


0. 


2 


0 


0. 


0 3 




1 . 


2 


2 


0. 


1 0 


2 . Omm) 


2. 


2 


4 


0. 


3 3 




3. 


2 


8 


0- 


52 



COO 17] (^S(5i]2- 1 ) [USIC^-TJ; H@ 
6 0 mm. fte 1 0 0 0 mm 50 7" 'J 7t-if 7 ■■/ 9 (c 
1S14*. 3SB2*f5:5J:afc:WA 

2ri£{i . £S _t£ 7 -y ? * ttit . if MSiPigii: 2 0mt, 
5ijffi5* c l a ?)#Bj£, ^5mm. iH2 0 mm£0^?^I$r 
3SBIHSfc:3fflEiBL3t. 2JI8«Ta. 9*tt7i;|ii 

»ft£*2fc:iSLrt:. 
(Hfi6f?ij2-2) 7*'J7*— Aa;J@/7fc:/?$0. 5mm* 



20 0 7 •/ is 3 >«*iea l t . nttm 2 - it mmz 

(^SCT2-4) 7'J7t-iri«t;f?0. 5mm 

■•/ ^' 2 >W$-7'J 7*- - IT . ^SS/?)J 2 

- 1 t|S|«<0SS**fr->*:. 
[0018] 

[fs2] 



15 ia 1 






HiSPj 2 - 1 


2. 2 mm 


7 4 


as men 2-2 


2 . 2 mm 


3 6 


^SSW 2-3 


2. 2mm 


44 


2-4 


2. 2 mm 


1 2 



[0 0 19] «2A»*>. t'ZHHgtL<li?7ys>- 
[0 0 2 0] 



iOGCID: <JP2000143259A_I_> 



. 05 1 0 0 0- 1 4 3 269 ( P 2 0 0 0 - 1 4 3 26 9 A ) 
7 • ' S 

ceil] rvy x-j-izffimzs-z.&mTZ^-tsm 

[02] mm<nwa%<r>imffim£n;-f®mmx'h i - ■ ■ t:--nm 

h. " 3 ■ • • 7 -/ ? 

[13] ry 7 *-i*<nvm^ : fc*^m$mx°h 4- = 



CH 2 ] 




( x O X Q X ' Q Q 



[03] 




[^IffilES] 

[iiEB] ^Pfdcl 2^-2.^1 OB (20 00. 2. 1 
0 ) 

[#g!*iSIEl ] 

[ffiE^«s.^] ^ai* 

[ISIE^ii] mm 

[IffilEl*!^] 

[^l^!S3}?<7)igH] 

CiB^ili] ? =7 -v Ytm^<r>^ n i v^7 ~ 

h"_— ;U&g£tc;UlT-af.7 r ^ v <7''J 7 x— J±ffl±<nfe 
» iK H-T lit tft w > . 7 -y ISx ^ >- ^?Jltg LT 7 y •■/ 
Kffl»^.^m^6^fctCj: 0 ; •/ K tt.fr Eft 



< JP2000 1 43269A __!_> 



[IHE3L3J ?£7T-f /N7' 1 ; 7 *-A£0(Slll(C7 -/^ 

ii i £ fct & 2 ccietto^Bpgaa^v ^7 r 4 /sr y 7 

[lIZ£ilL4j 3t7r ^.'<7-'J 7 =r — A2r^(CAil. 



\ 66,) 0- 00-143269 (P2000- 1 4 3269A) 



2] 

[«IE4t»iaB*] 0 0 0 7 

[ffiEl*]^] 
[0007] 

C IfA>l^ L J; ^ > -r h mm ] *-?tm<F>vmte . 7- 'J 
7 =r — ^co^® $• ff^Ci" § ^y>tz 7 ■/ g$x y ^ > ^'jn. 
JILT i>. 7 •/ IS < ^ricoO: v ^# K'li t Bfr^cQJ 

»42Ti£*iftft-f 4 C c tzft 4 . 
[^-^MES ] 

[ MEMPHIS 00 09 
[|fIE2r&] 5£35 
[ffilEl*!??] 

[0009] -T^^b^, *% B ^cO^®tH£i^v»7- 'J 7 
=r -A £ 7 7 •■/ KfrT/rlFgpreJ: ^7' 
U 7 ^--A$r7 -/iSx -yfy^AgLt 7 ^ ■■/ K£Kfr (P. 
^tTM'I^S £ «fc 0 . n 7/ 7 7-/K H*.£Brgr<7) frm 
fcfttoft h t> cot- js 0 . 7 agx ••/ > wi » fffr ^ ■» 



T^O-^tgO^^tCfe^^r . ft. 7 t -f y <7' V 7 * — A *• (0 

L. 7* 'J 7 T-A(5l±i0tgg4rjg(t-C7-'j 7_5-A(z(S 
•» J: ? (CK 0 jfiv\ 7 -v |gx ^.WfirYT 
^otX^\ CiOh*. 7 -/igx -/^->7'?ilIlfs^M 
cOGflA*:, 0. 3mmai*|(;si)rt|.J03>"2sLv', 

[MiEWftifiS*] 0 0 20 

CfiUEyjfc] 

[tiiilEr*]^] 

[0020] 

[ J6Hfl<7)a* ] ±ld L !t J: 9 (c . 7 •/ &x ••/ > ?'sn.jf 
mT <7jjij$-*H£ TP-- t'fO f£H(c& i vc . 7' 'J 7 * * £1 
(c7Jt& .1 £ , s£v ^ii: , 7" 'J 7 * —J^cniSltz 9 ••/ > 3 > 

"C" . 7 ••/ ISx v > ^ •jflg-C'fO 7 ••/ m < ;bil£0$g£ip* 

'J 7 * — 2>gQ 37/ 7 7 ■■/ F it. y 7 ■•/ SgX -/ ^- > /Wig 

4Ch A>T§*:, 



7D> h^-^ : CO»5C§ 



Fr?-A(##) 4G021 BAOO 

4G059 AA20 AC03 BB14 



ISDOCID: <JP2000143269A_I_> 



